INTRODUCTION
Pressure ulcers (PrUs) remain a common problem in all healthcare settings. Apart from individual discomfort, the associated morbidity, prolonged hospital stay, use of expensive treatment materials, and sometimes surgical treatment make this a costly problem. As PrUs can form in a very short time, prevention is very important. For example, in a study among 100 consecutive older adult patients admitted to the hospital for femoral fractures, 66 developed PrUS, 83% occurring by the fifth day in hospital. 1 It is important to identify the factors associated with decubitus ulcer development so that preventive measures may be taken. Some factors, such as poor nutrition, continued moisture (especially from urine or feces), confinement to a bed or wheelchair, associated systemic diseases, smoking, and alcohol use, have been suggested as risk factors for the development of PrUs. 2 The aim of the authors' study was to assess the presence of factors associated with PrUs and assess their effects on the period of development and grade of PrUs.
METHODS
The study consisted of 32 inpatients with PrUs, alongside a control group of 30 immobilized inpatients without PrUs, who were followed up with in Ankara Physical Therapy and Rehabilitation Hospital, Ankara, Turkey. All patients underwent physical examinations and were assessed for medical history, associated diseases, the duration of PrUs, the presence of stool and urinary incontinence, the use of pressure-reducing bed surface, and repositioning. PrUs were graded to classify the tissue damage according to European Pressure Ulcer Advisory Panel (EPUAP) ( Table 1 ). 3 Routine biochemical and hematologic blood examinations were performed in all of the patients. Spearman rank correlation, Mann-Whitney U test, Kruskal-Wallis test, and Fisher exact test were used to assess if there was a relation between risk factors and the grade and time period of the development of PrUs. Mann-Whitney U test and chi-square test were used to determine if there was a difference in risk factors between the patient and control groups. Independent ABSTRACT BACKGROUND: Pressure ulcers (PrUs) remain a common problem in all healthcare settings. The aim of this study was to assess the presence of risk factors in patients with PrUs.
METHODS:
The study included 32 immobilized inpatients with PrUs and 30 immobilized inpatients without PrUs as a control group, who were being followed up at the Ankara Physical Therapy and Rehabilitation Hospital, Ankara, Turkey. Patients were given physical examinations and assessed for medical history, as well as for associated diseases, the duration of PrUs, the presence of stool and urinary incontinence, the use of pressure-reducing bed surface, and change of position. Routine biochemical and hematologic blood examinations were performed in all of the patients involved in the study. RESULTS: When risk factors for PrUs were assessed, 81.2% of the patients with PrUs had stool and urine incontinence, 46.8% had been smoking, 46.8% had hypoalbuminemia, 15.6% had been drinking alcohol, and 9.3% had diabetes; 18.7% had been using a pressure-reducing bed surface before the ulcer appeared, and 40.6% started to use a pressure-reducing bed surface after the ulceration occurred; and 59.3% were repositioned periodically. PrUs were found to develop earlier in patients who were smoking and who had anemia. A significant relation also was found between the grade of the ulcer and the frequency of change of position in bed.
Smoking and urinary/stool incontinence were found to be significantly present more frequently in the patient group than the control group. Stool incontinence and the absence of the use of a pressure-reducing bed were also found to be risk factors in the patient group when compared with the control group. CONCLUSIONS: The authors believe that stool and urinary incontinence, smoking, anemia, not using a pressure-reducing bed surface, and infrequent change of position in bed are considerable risk factors for the development of PrUs. Immobilized patients should be assessed for these risk factors, and measures should be taken to prevent PrU development.
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MAIN RESULTS
Thirty-two patients with PrUs (group composed of 30 men and 2 women, aged between 14 and 79 years [mean, 37.6 F 17.0 years]) and a control group consisting of 30 immobilized patients without PrUs with matching immobilization durations were included in the study. All of the patients were immobilized, 29 of them (90.6%) had spinal-cord injuries, 1 patient (3.1%) had neuropathy due to Behçet disease, 1 patient (3.1%) had cranial injury, and 1 patient (3.1%) had lumbar discopathy. Fourteen patients (43.7%) had ulcers on the sacral area, 12 patients (37.5%) had ulcers on the hips, 5 patients (15.6%) presented with ulcers on the heel, and 1 patient (3.1%) had an ulcer on the lateral malleolus. Two of them (6.2%) had grade 1 ulcers, 23 patients (71.8%) had grade 2 ulcers, and 7 patients (21.8%) had grade 3 ulcers. The durations of the PrUs were between 7 days and 1 year (median, 60 days). The time period between immobilization and the development of a PrU was 119.8 F 154.74 days. When risk factors for PrUs were assessed, all patients with PrUs were immobilized, 26 of those patients (81.2%) had stool and urine incontinence, 15 patients (46.8%) had been smoking, 15 patients (46.8%) had hypoalbuminemia, 13 patients (40.6%) had anemia, 5 patients (15.6%) had been drinking alcohol, 3 patients (9.3%) had diabetes, and 1 had hypertension. Six patients (18.7%) had been using pressure-reducing bed surfaces before the ulcer appeared, 13 patients (40.6%) started to use pressure-reducing bed surfaces after the ulceration occurred, and 19 patients (59.3%) were repositioned periodically, between 30 minutes and 24 hours (mean, 4 hours).
Statistical analysis was performed to assess if there was a relation between the period in which the PrU developed and the risk factors present. Statistically significant negative correlation was found between the time period of development of PrUs and smoking (P < .05, R = À0.379). In addition, a statistically significant relation was found between the time period of development of PrUs and anemia (P < .05). No statistically significant relation was found between the time period of development of PrUs and other parameters.
The authors conducted statistical analysis to identify any relation between the grade of PrUs and the risk factors. A statistically significant relation was found between the grade of the ulcer and the frequency of change of position in bed (P < .05) ( Table 2) .
The patient and control groups were compared statistically for the presence of risk factors. Smoking and urinary and stool incontinence were significantly more frequent in the patient group (P < .05) ( Table 3 ). When independent risk factors were compared between the patient and control groups, stool incontinence (odds ratio, 8.18; 95% confidence interval [CI], 1.8-36.4) and not using a pressure-reducing bed were found to be independent risk factors (odds ratio, 8.18; 95% CI, 1.2-16.2) (P < .05).
CONCLUSIONS
PrUs are localized areas of tissue destruction that develop when soft tissue is compressed between a bony prominence and an Table 1 .
EUROPEAN PRESSURE ULCER ADVISORY PANEL CLASSIFICATION OF PRESSURE ULCERS
Grade 1: Nonblanchable erythema of intact skin. Discoloration of the skin, warmth, edema, induration, or hardness may also be used as indicators, particularly in individuals with darkened skin. Grade 2: Partial-thickness skin loss involving the epidermis, dermis, or both. The ulcer is superficial and presents clinically as an abrasion or blister. Grade 3: Full-thickness skin loss involving damage or necrosis of subcutaneous tissue that may extend down to, but not through, underlying fascia. Grade 4: Extensive destruction, tissue necrosis, or damage to muscle, bone, or supporting structures with or without full-thickness skin loss. external surface for a prolonged period. 4, 5 They are caused by impaired blood supply and tissue malnutrition due to prolonged pressure over the skin, soft tissue, muscle, and/or bone. The skin overlying the sacrum and hips is most often affected, but PrUs may also be observed over the occiput, helices, elbows, and lower extremities, including the heels and ankles. 4, 5 PrUs are common in hospitalized patients. PrUs may increase the hospital costs and length of stay as they predispose the patient to infection, sepsis, and treatment that may require surgical intervention. 3 Prevention of this costly problem requires a further understanding of the risk factors. 3, 6, 7, 11 Although some studies found evidence that cigarette smoking altered vascular responsiveness and increased the risk of PrUs, other studies found no link between smoking and the development of PrUs. 8 -10 The authors found a significant negative correlation between the period in which the PrUs developed and smoking. In addition, smoking was found to be more frequent in the patient group than in the control group.
A moist enviroment, which can be caused by fecal and urinary incontinence, was also proposed to increase the risk of PrU development. 2 Stool incontinence and urinary incontinence were significantly more frequent in the patient group as compared with the control group. Also, stool incontinence was found to be an independent risk factor in the patient group when compared with the control group.
Low serum albumin levels and poor nutrition were proposed to be risk factors for the development of PrUs. Low serum albumin can result in interstitial edema and negatively affect wound healing by decreasing the delivery of nutrients to damaged tissue. Correcting nutritional deficiencies is very important for the maintenance of skin integrity and the healing of PrUs. 11 Although 45.4% of patients in this study had hypoalbuminemia, no significant difference in serum albumin levels was found between the patient and control groups. In addition, no relation was found between serum albumin levels and the grade of the ulcer, nor the time period that the ulcer took to develop.
Although Krause et al 9 reported alcohol abuse as a risk factor for development of PrUs, Tate et al 12 reported that whereas those with substance use were more likely to develop PrUs, alcohol abuse was not found to be associated with PrUs. In the authors' study, 15.1% of the patients had been drinking alcohol, and no significant difference in alcohol use was found between the patient and control groups. Also, no relation was found between the grade of ulcer, the time period in which the ulcer developed, and alcohol use.
The following risk factors are also believed to play a role in PrU development: decreased mobility, diabetes mellitus, low hemoglobin levels, not using a pressure-reducing bed surface, deteriorated mental status, associated cardiac, pulmonary, and renal disease, and impaired cognitive function. 3, 6, 7 In this study, PrUs were found to develop earlier in patients who had low hemoglobin levels, and a significant relation was found between the grade of the ulcer and the frequency of change of position in bed. Also, not using a pressure-reducing bed was found to be an independent risk factor in the patient group when compared with the control group.
Although the specific time frame required to implement preventive strategies for PrUs is not very clear, preventive measures should be taken from the admission to the hospital as PrUs can develop within 2 to 6 hours. Education of the staff, patient, and the family about decubitus ulcer prevention, as well as the development of a plan of care individualized to the patient's needs, is important. Repositioning is recommended for at least every 2 hours if the patient's medical condition allows 13 ; support surfaces for pressure reduction should be used. Special attention should be paid to reduce the local pressure on heels (such as placing a pillow under the lower legs), the patient should be advised to quit smoking, and the skin should be kept clean and dry (protecting the skin against irritation from fecal or urinary incontinence by cleansing skin immediately after an episode of incontinence, then applying a moisture barrier or ointment). Patients with nutritional deficiencies should receive nutritional support with a proper balance of carbohydrates, protein, and fat, as well as essential vitamins, electrolytes, and trace elements. 13 PrU prevention should continue even when the patient has a PrU. 2 In this study, the risk factors for PrUs, ranging from most common to least, were stool and urinary incontinence, smoking, anemia, not using a pressure-reducing bed surface, and not repositioning the patient in short intervals. Immobilized patients Table 3 . 
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